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1 Q Please state your name and business address.

2 A Frank Frentzas, Two Lincoln Centre, Oakbrook Terrace, Illinois.

3 Q. Are you the Frank Frentzas who previously submitted testimony in this matter?

4 A That’s correct.

5 Q What is the purpose of your surrebuttal testimony?
6 A I will respond to Mr. Rosenberg’s critique of my estimate of the cost to move ComEd’s

7 equipment from the subject parcel to another location at Skokie TSS.

8 Q. Could you summarize your testimony?

9 A The estimate that T prepared is just that: an estimate. The purpose was to give the

10 Commission the means to compare the cost of pﬁrchasing the property for fair market
11 value to the cost of moving the equipment. As the Commission is aware, utilities are - -
12 often called upon to give engineering estimates of projects, particularly because of the
13 least-cost standard in the Public Utilities Act. We are not typically asked to explain and
13 justify every detail of every component of the estimate, but I used our standard
15 methodology. That is why my initial testimony did not explain the estimate at great
16 length. We did, however, produce my notes and backup materials in response to data
17 requests. A copy of my notes are Attachment FF-1 to my testimony, and Attachment
18 FF-2 is a copy of the backup materials I used.

19 I have examined the testimony of Mr. Rosenberg, in which he concludes that
20 many of the items making up my estimate were inaccurate or overstated. As I explain in
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21 more detail below, Mr. Rosenberg’s criticisms are erroneous, or based on a

22 misunderstanding of my methodology and the work we would have to perform.

23 Q. Mr. Rosenberg states in his testimony, at line 61, that there are four capacitors on the
24 subject property. Is that correct?

25 A No. There are two capacitors completely on the parcel, and part of a third one. Thereisa

26 fourth capacitor just off the property to the north of the.boundary line. This is all shown
27 on a survey map of the parcel, Attachment FF-3 to my testimony. For the purposes of my
28 estimate, in order to vacate the property, we would in fact have to move all four
29 capacitors. Three of them would obviously move because they now occupy the isarcel.
30 The fourth would have insufficient clearance to possible structures on the parcel to leave
31 it where it is.

2 Q Mr. Rosenberg states at lines 102-103 that you assumed labor costs of between $66.90
33 and $70.40 per hour. Is that true?

34 A No, Mr. Rosenberg is confused on this. In my workpapers, to which Mr. Rosenberg

35 refers, I was making two separate cost calculations. One calculation included indirect
36 costs, such as overhead, which we refer to as costs pursuant to General Order 25
37 {abbreviated G.0Q. 25 in my notes). The cost estimate I described in my previous
38 testimony was an estimate of only the direct costs associated with moving the equipment.
399 Q. So, what were the labor costs you actually used?

40 A The costs I used for my estimate were between $43.50 and $49.55 per hour.
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41 Q. On line 109, Mr. Rosenberg says that you assumed .03 hours per foot for removal of the
42 grounding cable, and .07 hours per foot for installation, Is that right?

43 A No, it is not. Mr. Rosenberg has again become confused looking at my workpapers

44 without understanding the methodology. Because ComEd needs to perform these
45 estimates regularly and repeatedly, we have zi standardized process for it. The way we
46 estimate a job like this is to determine first how many plant property units the specific
47 task will take. These are found in ComEd’s Substation Unit Standards Catalog, which is
43 attached to my testimony as Attachment FF-2. (As I mentioned earlier, we previously
49 provided a copy of this to the intervenors in response to a data request.) So, the .03 units
50 per foot for removal of ground cable, and .07 units per foot for installation of ground
51 cable, which appear in my workpapers and to which Mr. Rosenberg refers, are plant
52 property units, not hours. For all of the speciﬁc-above-grade tasks that ComEd would
53 perform, I consulted our experience-based Substation Unit Standards Catalog to
54 determine how many units each. task would take. From that, I can get a total number of
55 plant property units for the entire project.

56 The next step of the calculation is to determine how many man-hours it will take
57 to complete each unit of work. Again, this number is based on experience, and it varies
58 from region to region within ComEd’s service territory. This allows us to factor in the
59 coqstruction conditions, historical results, and labor conditions and rates present in the
60 particular region. For the northern region, in which TSS 88 Skokie is located, the going
61 rate is 2.25 man-hours per unit.
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62 So, the calculation shown in my workpapers, taking the example of removal
63 activities, is 105.3 total units times 2.25 man-hours per unit equals 236.43 man-hours to
64 complete the removal activities.

65 Q. Did you multiply your estimate of hours by 225% as Mr. Rosenberg states?

66 A No, once I calculated the estimate of the number of man-hours to complete the above-

67 grade portion of the project, I just multiplied the straight time by the appropriate hourly
68 rate.

6 Q. Mr. Rosenberg states that installing just six feet of wire per hour is unreasonable. Is that
70 _ right?

71 Al No. There are two things to keep in mind. First, this 310 feet of grounding cable will be

72 buried underground, 16 to 18 inches deep. So fhe time involved in removal includes
73 excavation, and the installation work includes trenching. Second, it’s six feet per man-
74 hour that ComEd pays for. ComEd would have a four-man crew wo-rking on this job, so "
75 the actual rate of installation would be over twenty-five feet per hour. Twenty-five feet
76 of buried cable per hour is not unreasonable, and it’s been our experience based on actual
77 ComEd jobs.

78 Q. Mr. Rosenberg states on lines 134-35 that ComEd will need four new foundations, so he
79 calculates $8,000 per foundation. Is he right?

80 A No, he’s not. There are six foundation structures under each of the current units, two
81 under one side (where the capacitor is) and four on the other side (where the attached

82 circuit-switcher is). There are four capacitors, so that’s a total of 24 foundations to
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83 remove. If we reinstalled them in the new location, we would put two foundation
84 structures under each capacitor, and four under each circuit-switcher, since we are re-
85 using existing equipment. So that’s six foundations per unit, or a total of 24 foundations
86 to install. Therefore, Mr. Rosenberg’s calculation of $8,000 per foundation is inaccurate.
87 The actual per-foundation figure is $32,000 divided by 24, or just over $1,300 per
88 foundation.

8 Q. Mr. Rosenberg states at lines 139-144 that you have overestimated the amount of time
90 needed for excavation. Is he right?

91 A. No, it is Mr. Rosenberg who is in error. He has forgotten to take into account two things.

92 First, the excavation will not be accomplished with a machine alone; some of this work

93 will have to be done by hand. 1t is standard practice to hand dig inside a substation yard

94 close and around live cables for safety and re'liabiAlity concemns. Second, Mr. Rosenberg

935 is only thinking of the excavation needed to remove th;a old foundations. In fact, there -
96 would be significant excavation at the new location before instailz-;ltion could proceed.

97 My estimate is reasonable for this work.

9% Q. At lines 145-49, Mr. Rosenberg says that you have overestimated the cost for finish yard
9% stone. Is it true?

100 A. It’s not true. For finish yard stone, our company specification is to use compacted, CA-6

101 limestone for this kind of project. Using “cheap stone,” as Mr. Rosenberg puts it, would
102 likely result in areas with ruts from truck traffic, and we don’t want that. Again, Mr.
103 Rosenberg has clearly forgotten the installation part of the project. Much of the stone
104 would be in the area of the relocated equipment, and Mr. Rosénberg has only focused on
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105 the locations of the old foundations. My estimate is reasonable and in line with our

106 recent projects of this type.

107 Q. Mr. Rosenberg states that you added costs for restoration of the landlord’s property, and
108 didn’t need to.

109 A Well, perhaps he’s partly right on that one. It is customary for us to leave the property in

110 pretty good shape when we turn it over to someone, so I included in my estimate some
111 expenses for that work. If the landowner didn’t want us to do that, it’s true that we could
112 save a few dollars. I should point out, though, that some towns require some amount of
113 work to avoid unsightly lots.

114 Q. So, would you reduce your estimate by $7,863?

115 A No, even if we’re allowed to leave the parcel “as is,” the reduction would be less that.

116 We will not be able to avoid all of the $7,863 included in my estimate for hauling away
117 excavated material. It must be remembered that we will need excavation, and therefore
118 hauling, at the site of the relocated installation.

119 Q. Why did you add 10% for contingencies?

120 A This is a standard feature of our estimates, because there are many things, including

121 weather related problems, outages and other unknowns that could be in the ground
122 (railroad tracks, old foundations, etc.) that we cannot control. Contingencies are a fact of
123 life in managing construction projects.

Docket 01-0276 Page 6 of 8 ComEd Ex. 5




124 Q. Is it inappropriate to apply the contractor’s overhead and profit of 20% to the total

125 amount including the contingencies?

126 A No, my calculation is correct. Let’s say bad weather or an outage delay forces the

127 contractor’s crew to wait for a couple hours or more before restarting their work. They
128 still pay the workers for the time they wait, and that comes out of the 10% contingency.
129 It is quite appropriate to assume that the contractor will charge us profit and overhead on
130 the whole amount, including amounts in the contingency.
131 Q. Mr. Rosenberg says that “engineering” and “contract services” are the same thing, and
132 suggests that you are double-counting them. Is that true?

133 A No, Mr. Rosenberg is mistaken. Engineering work is work performed before the

134 construction, such as designing the relocation and working up the necessary construction

135 drawings. “Contract services,” is an inspector to iarovide field inspection services while

136 the construction wofk is under way. The two tasks are not the same thing, and we will
137 have to pay for them both to complete the proj ect. |

133 Q. What do you conclude about Mr. Rosenberg’s estimate that the cost to move the four
139 capacitor banks would really be about $111,000?

140 A Mr. Rosenberg’s estimate is unrealistically low. If we really thought we could move the
141 cap banks for that amount, we’d probably go ahead and do it and be done with this

142 dispute. But we cannot.

143 Q. Have you checked your work in any way?
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144

145

146

147

148

149

150

151

152

153

A Yes, I asked one of the contractors we’ve worked with in the past to give me an estimate
for the foundation work for relocating the four capacitor banks and four circuit switchers.
He gave me an estimate of $67,000. This is roughly consistent with my estimate for the
same work. My estimate was $77,209, but I was including approximately $8,000 for
finishing of the subject property. In the contractor’s estimate the subject property would
be backfilled with the excavated materials if this is acceptable with the owners. In light
of Mr. Rosenberg’s testimony suggesting that no finishing was necessary, I asked the

contractor not to include it.

Does this conclude your testimony?

>

Yes, it does.

Docket 01-0276 Page 8 of 8 ComEd Ex. 5




ATTACHMENT FF-1




ozfo 6‘/0!
7SS 88 Skoxie
Retockre 4. 18murl TeRT'AR) Carpcrron. Basks

CooToncree JoTx ¢ & f2/ ; 474
ks

Corlop Lne ¢l Sty 20 2i6
ComEp £SC ¥ 84460
” EngwG 6,500
n TAD /4 100

ol (é"o‘ ZS’) 7248690  Prsecw (%:.-r (200t #)

CoNTEACTOC. ToTAL #’ 2], 474
Cnbo &l ¢arsies § zo,24

Corby 5C # 52,020
4 Elg 4 4955
) & //, 89 2-

ToTaL (iecr) §210,617

Attachment FF-1

| 09;7 a‘z/:'sé /:1




TS5 S8 Skowns

RELOCATE 18 mune. TERT. CAP Bis
84-3 B4-4, £4-5, 84-C

Ga~TTem RewfU.  Renlows  Tool  Tomlliw Mt
4 - IBMURE TERT. CAP. BK. i3.5 540  4p.5 162.0 —
12~ ¢fs Puscs 3.5 42.0 7. 84.6 —
318 ~ CRoonIm, (R-5es/ F-30e) (W be) 6.03 q.3 6-01 217 36
g - Onoa, Pe:.s reed (3‘3/19 - -— 3.5 i4.0 /9.
12— 6RD Rev s S(les) - - 0.5 6.0 /3
25— Welds . - — 6 25.0 43
§25"~ Cor DC Pren 8o (31.64/') - - 6 .03 21.75 /53
495 = G 3¢ P (Fo53)) - ~ 6 .03 i4.85 41
495"~ O Sesdn (F6.360) - - 8.03 14.85 37
£6S - G- ke P (o .'as’/") - ~- 4.03 /6.95 25.
In'~"Traad Gon G - - 6-03 ?.3 -
465 ~ Dieedt 13.»:'.\1 Pnd Cuor, - - .67 286 -
- 16530 422.4, ¢ 3on¢
%2.25 b "'a.- K 225 hfe -M: 312
23643 b 9¢ 1650 3407«
St pry (2
K Go.zs . eeet

[ -

| Ssc (Hies+essz) = i198.5Bnp % ¥ 70.40: 84 350 K 4350
Lrszt =) Exer (8% sse ] = ¢5.29 mh % T66.99+F¢429 x 4955
780 (25% ss¢ = 239.72mh % 66.99:76057 x 49-5S

Ge.2s
Mare 3 F4070 % j.s10 = £ 61450
- ¥
RsrareT Nh's /206 phr  — 84422
EN G 100 mhr — 415,,0
TAD 240 mhr - 7€ 100

T 707000 - TaAL Lidor
C 200 = Terhie [rnistini
2 /23, 200  Torae 6,023 Loci~

st




BELOW GRADE ESTIMATE

LOCATION: JSS 88 SKOKIE

1.

10.

1.

12,

13.

14.

15.

Miscellaneous Equipment Fdns. including
formwork, reinforcing steel,concrete & anchor bolts =

Concept Building Foundations Including
formwork, reinforcing steel, & concrete =

Excavation and Backfill =

Clay fill brought in and compacted =
Granular Fill brought in and compacted =
Finish Yard Stone =

2 Transforrer foundation complete
with fire protection fill =

Installation of owner furnished Elec. Manholes =
installation of owner fumnished troughs =

Site drainage-sewers, manholes, catch basins, oil
stop valves, etc. =

Fencing (6’ chainlink fence + 1' of
barbed wires) =

Spread Topsoil from stockpile and seeding =
Haul excess excavated material off-site =

Conduit Work (per attached worksheets) =

$31,986

$0

$25,730

$0
$0

$11,630

$0
$0

$0

$0

$3,168
$2,899
$7,863

$6.000

Excavation and Backfill for grounding = - $2,750
TOTAL = $92,026
Add 10% for Contig.= : 9,203
Contractors Overheac and profit add 20% = $20,246
Add 10% fpr Engg. = $10,122.86
Add 10% for Contract services = -$10,122.86

CONTRACTOR TOTAL = $121,474
GRAND TOTAL= $141,720
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March 25, 1993

To: SEED Engineers
Subject: fscalation Rate for fEstimating

The current escalation rate for estimating future expenditures 15

4.5%. This rate has been in effect since August, 1992. As in the past, a
different escalation rate can be used if 1t can be documented by a purchase

contract or other means .

Tk 1o

& ' ~ Frank Kofron

cc: J. Castillo
D. J. Ziebell

FIK/ZPET-6764
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February 5. 1987

-
To: E. F. Burns : G. E. Bogdan
G. Snell J. P. Rossli
L. D. Gillette

D. P. Brown

Subject: UPDATED SUBSTATION UNIT STANDARDS CATALOG

Attached is a complete copy of the current Substation
Tnit Standards Catalog. This catalog contains the current
perforcance values that are to be used to calculate manhours per
unit for all substation work orders. effective 1/1/87.

If you have any questions. please call me on

Ixtension 8351.
G
J. Ruthenbereg

Division Operating Services

ER/ac

Arltachment

cc: A. P. Ehardt
L. J. Frasher
2. B. Gunnell
J. P. Molitor
R. A. Schrage’
W. J. Specha
B. E. Willemsen
&L Wrgbleuskj

-




= January 12, 13287

Substation Unit Standards Catalog

The Substation Unit Standards Catalog is issued by
Division Operating Services. J3BFNW.

The catalog is i{ssued to the Substation TJM
Coordinators {n each Division, Station Mechanjcal Engineering.
Station Electrical Engineering and T & D Construction.

Please refer all guestions about this catalog to:
Substation Constructien TJIM Coordinator

Division Operzting Services
Extension 8351




Substztion LUnit Standards Catalog
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SUBSTATION UNIT STANDARDS CATALOG

TAELZ OF CONTENTS

PAGE
Code 2 - Transicrzers
a. T-ansformers (0il & Askeral Filled) 2
b. Phase Shifters 1
c. Transfcrzers (Network Type) 1
d. Network Protectors 2
e. Networ) Tuse Mounts 2
f. Network Fuse Mount Cover 2
g. Portable Transioriers 2
h. mranrsfor=ers {(Dry Type) & Station Light & Power 2
. -
4. Thwer=al Shorting Device 2
4. Fans i
k. Transclosure Housing a -
1. Low S!de Cable Ccmparizent k|
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c. Wall Mounted Bays &
d. Wall Mounted Cabinets 6
e. Secticnallizer -6
f. Bifurcating Cabiaet 6
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a. Arresters 7
b. Incducticr Dry - 7
c. Meutral Inductor i
d. Resistor 7
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Code & - Switchboard, Control & Communication
a. Relays a
k. EBelav Papelis B
€. Meters 8
€. Signal Tevice 8
e. Switchitcarc - Panel - Cabinets 2
£. Superwv.sory 9
. Load Ccntrol Eguipment 10
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i. Audic - Tone Eguipment i1
1, Microcwave EguiDment 11
%. Miscellaneous (Panels, Zreakers, Switches}] s
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{CCDE 2] TRANSPORMERS

» Tach Ttem -
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ansforzers (041 and Askeral Tilled)
Includes Pad-Mount Tvype

-
H

Mote: Unit value for transforzers includes bushings, radiators and
fans not field mounted. Does not include lightning arresters

and low side cable comnparizent.

Unit Stancaxds

i2 XV ané 21 XV Single Phase Three Phase
Xva Install Remove Install Remove
100 - 230 4.5 2.0 2.0 4.5
333 - 750 5.8 2.8 11.0 8.5 -
1,000 - 2,500 6.5 3.0 12.8 6.0
3.750 - 6,250 20.0 10.0
7.500 - 10,000 25.0 12.0
22.000 - 15,000 30.0 15.0
€9 KV and 138 KV-
KVA .
Install Rempve Install Renove
7.500 - 10,000 80.0 40.0 162.0 - 80.0
12.000 - 20.000 112.0 60.0 ' 225.0 112.0
33.C000 - 4£0.,C00 140.0C 70.0C a00.0 150.0
45,CL00 - 60,000 180.0 90.0 385.0 188.0 L
£€5.D000 - BO,COO 225.C 11C.0 . 485.0 243.0 .
345 ¥V and 765 XV |
- Install Semove
200 MVA (ger Thre= Phase Transforzer) £48.0 405.0
233 MVA (zer Slilngle Phase Transformer) 648.0 505.0
00 MVA (per Single Phase Transformer) 648.0 $05.0
Unlt Transformer )
“hase thifters
Install Femove
Phase Shifter, single rank mounting 648.C $05.0C
Thase ;:;f:s;. 1WO tank mounting 250.0 <05.90
. 'Transf;;;ers (Network T-woe)” & 2 .
Cll. Askarel & Sillccne Filled -nstall Remove
All Sices 12.0 £.2

2i% wvalues by !.E
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{CODE 3 TTRANSFORMERS {Continved)

VNetwork Pr=tec%ar

AMP
Install Remove
" 800 - 1,600 -~ 7.5 4.5
1,800 - 2,250 12.0 7.0
2.500 - 3,000 16.0 10.0
3,800 - 2,800 25.0 16.0
Protectss Housing (Field Assembled) 18.0 13.0
Balancing Transformer 27.0 7.1
Network Tuse Mounts 4.5 2.0
3.0 1.5

YVetwork Tuse Mount Ccver

Portable Transformers .

PorTable T-ansforzers - Iacludes fence and cables, installation &
empoval.

24Ky : 30 units
13BKv - 20 MVA 75 units
- 40 MVA _ 125 units

Teansformers (Nry Type) & Station Licht and Power>*

Unit Standards

3 XVa Single Phase Three Phase
Install Remove Install Remove o

E - 25 2.5 1.0 3.0 1.0

35 - 100 3.0 1.5 3.5 1.5

130 - 250 4.0 1.8 5.0 1.5

200 - Zoe 2.0 2.5 11.0 2.5

TE0 - 1,C00 :0.0 3.0° 13.0 3.0

-.5C0 - Z.0C0 _ 2.0 3.5 15.0 5.0
2.500 - and larger 3.0 £.0 20.0 6.5

« imstallations or removals in buildings - nultiply unit values

Therzal Sherting Tevice (Tlelg Installed)

Install Hemove
Single Phase . : 1.0 . 50
“hree Phase 1.E £0

12/17./8%

Zevised -2/B6
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{CCDE ) TRANSTORMESS {Continued)

—vamcfcrmer Faps (Fielc Mounted)
Unit Standardés
. el Install Remcve
, .9 .2

Der fan

Transclosure Housing ST Transformer

[Fer Unit)

Install  Remove

Unit/Bay/sCubicle 3.5 1.3
Low Side Cable Ccmpariment Install Remove
7.0 3.5

Cable Compartzment-Low Side

12/.7/86

Fev.sed /86




(COCE 3} REGULATORS

Repor<inz Unit is Per Tack Ttem

a wn s wn

i - Unit Standards

Sincle Fhase Three Phase

Xva Install Remove Replace Install Remove Reoilace
24 ~ 36 9.0 2.0 g.0
37 - 50 10.0 2.5 10.0
51 - 96 13.0 2.0 13.0
o7 - 167 16.5 4.0 16.5
168 -~ 275 : 25.0 7.% 25.0
27.5 10.0 27.5

376 - 1.000

Revzised 11.8% 4 12/17/85%




(CODE_4)_CIRCUIT BREAKERS

Unit_Standards

DLl Sincle Phase - Three Phase
Xy Install  Remove Install Remove
% B.O 5.0 20.0 10.0
i2 10.5 5.8 21.0 10.8
34 ’ 21.0 10.5 42.0 21.0
€9 25.0 12.5 72.0 19.0
138 -58.0 30.0 118.0 60.0
345 287.5 142.5 £575.0Q 285.0
Alr {see notes:*)}
Xv Install  Remove install  Remove
.6 2.0 1.0 3.5 1.5 -
4 3.5 2.0 7.0 3.5
12 4.5 2.5 8.0 4.5
24 9.0 4.5 i18.0 9.0
Alr Blast and SFE
KV Install Zemove
: 12 ’ ~
3} a4 oy
138
345 2B7.S 144.0
765 425.0 212.5
Recleser, Cil-Vacuvum (Includes Frame)
xv —nstall Remove Zeplace " Install Rempve Replace
"4 8.0 2.0 8.0 16.0 4.0 16.0
12 ~10.0 2.% 16.0 20.0 £.0 20.0
34 16.0 5.0 1§.0 32.0 10.0 32.0
CIRCUIT SWIZCYES
x Install Femove
34 7.0 3.5
138 (Per Phase) ' T - 18.0 2.0
Moigcr Cperators 8.0 8.0

"
rt

- - = ‘..
*Ai:z c;.:uit breakers wnich are a component ca
are siown ¢n Page €.

of the switchgear




r (CODE 6) SWITCHGEAR AND SWITCHING DEVICES

Pernpriinec Unit is Per Tach Itenm

Metal Clad/Metal Enclosed Switchgear -

-

ESET Statien - Trans. Loc. = CTLY - Switchoear

Four bay group or less including contrel bay

Additicnal manual bay (per bav on new cecnstruction)
Additicnal cosntrol bay (per bay on new ceonstruction)

Addizlion to existing switchgear (per bay)

IS5 -~ TOC - DC Switchcear
Per Bav

Additicn ta existing switchgear
Additicnal bay (new construction)

Shelter or aisle switchgear (additional per bay)

Alr Clzoud
(Comzonent P
xv

Tt Breakers
art cf sSwitchgear)

.6
q
12
34
Minirupter

Wall Mounted Bavs (Metal Clad) » -

Per Unit

Wall Mopnmted Cabinets (Benelex %vpe material)

:

li

b7

Secr:icnalizer (Padmount twpe)

Single Phase -
Three Phase”

Blfurcating Cabinmere .

e

Bifurcating Cabinetz

*

*Founcatics not iacluded

~./86 €

Sevised

Uni+ Standa-ig

install Renove
10.0 5.0
3.5 2.0
5.0 2.5
15.0 5.0
Install  Remove
24.0 8.0
15.0 5.0
4.0 2.0
Install Rempve
3.5 1.5
4.5 2.0
6.0 3.0
18.0 S.0
Install  Remove
22.0 2.0
Install  Remove
12.0 6.0
Install  Remove
3.0 1.0
5.0 2.5
Install  Remove
10.cC £.0
12/17/85




(CODE 7) CURRENT LIMITING EQUIPMENT

Repor<inc Unit is Per Tach Item

Ar—actraw - Unit Standarcds
VA - : o= Install  Remove
4 and under 1.0 .2
12 1.0 .3
34 1.5 B
€5 2.0 1.0
138 2.5 1.8
745 2.5 2.5
765 5.0 3.5
InduecTer
Dry
Singie Fhase 7.5 2.5
Three Phase (Stacked) 23.0 7.5 -
Neut=al Inducter 7.5 2.5
Transfor=er Neutral Inductor Switch
Enclosure g.0 3.0
128 KV 0il-Filled Inductor -
Single Phase . 275.0 15Q.0
138 KV Dil-Fillled Inductor -
3 Threes Phase . az25.0 160.0
; 765 KV Oil-Fillled Inductor - '
Single Phase 648.0 405.0
ResisTtgr
Neuzrral 4712 KV 3.0 13.0
Cavacicszce
KVAR
22% - 1,800 12 KV Sw. Assembly (CB254) 10.5 5.5
2.100 - 12 KV Sw. Assembly (C8254) 17.5 8.0
6.CC0 12 KV Met. Zncl. (EM22004) 32.0 12.0
€,0C0 12 XV Cp. Hack ({EM22002} 30.0 i0.0C
14.4C0 34 KV Op. Rack (EM22001) 34.5 11.%
i8.CC0O 34 KV Op. Rack (EM22003) 40.5 13.5
Indiv:idual cell added tc or -emoved fIrom
a rack (each) . .5 .5
N 1,/30/86

fevised [Z,)E6




. ‘ . (CCDE B) SWITCHEOARD, CONTROL & COMMUNICATION

Fesersting Unit is Per Each Item

Unit Standarcds

Relav -~ Includes drilling, sawing, ——
. mounting and installing T Instgll  Remove
All Aux., Relays - Surface mounted llike
Eagie, Clare/Telephone/ Amphenal Socket
/Socket (EMA) used with Reed relay/
Wilzmar relay/Dusakool (includes
accessory fltting)/Adlake {each) 2.5 1.8
Al]l cther Relavs (each) 6.0 3.0
Relayv Panels -
Sclid state phase comparison
S.0 3.0

relay panel (2' x 19" x 30")

Mpror

Ammeter, recording or indicating
Amceter, thermal

Voltzeter, recording or indicating
Other neters

Reactive Volt/Varoeter

Watt-hour .
Watizeter -~ Varmeter (totalizer)

*

Wwwminthinth tn
[ ]
oOuLwDODOOO0QOD

T v
hO0DDO0OODOO

5 Signal Device
Annunciator. 4 to 20 points. 14.5 4.5
for eack additional goint, add .2
Horn or bell : 2.5 s
Indirating lamp receptacle (EM 12308) .5 2




tCCﬁE 81 SWITCEBOARD, CONTROL ARD CDHHUNICAZ;Qﬁ
{econTinued)

Unit Standards
Install  Rempve

Switr=tpard - Panel - Cabinet

e —

A.C. Lighting Distribution Panel - g.0 2.0
Alarz Panel - g.0 2.0
Auto Transfer Cabinet 27.0 12.0
Control Switchboard 36.0 9.0
Data Accuistion Panel (centrcocl type- '
sexote) For adéitional point, add .2 36.0 9.0
D.C. CTistribution Panel Board 9.0 2.0
Differentizl Relay Cabinet 9.0 2.0
Tepneaic Generator Control (E.G.CL) 36.0 .0
Main A.C. Power Panel Ecard 15.0 5.0
Motor Contrcl Center (includes cabinet)
Number of breakers - 16 : 3¢.0 15.0
25 33.0 18.0
30 36.0 l18.0
Auxillilary Steel Panel 18.0 5.0
Relay Panel. Hinged. Steel
8.0 2.0

(Approx. 26" x 21" x 127}
Prizary Metering Cabinex
{ADDIoX. 42" X 52" x 48") includes
{3} 22 KV Cts and meter sockets
Telemetering Panel
Bonding Switch Cabinet
Recor2ing Ammeter Cabinet-{EM 121234)
Relay Switchboard Relay Panel
Scada RTU Data Processing Cabinet:

U KNMNWON
. . .
0O000O0

4

Goithnnw
L]
00000

%]

=
i@ one bay remote 40.0 10.0
twWo bay remorte 50.0 12.5%
three bay remote 60.0 15.0
Transicsrmer Overlcad Relay Cabinet (tord 2.0 2.0
Transformer Paralleling Cabinet 9.0 2.0
Generator Contrsl Conscle (3" = 2' =2 4°') 18.0 5.0
UnderZ-eguency Cabines ' 9.0 2.0
SUPYERYVISORY-
Master Station
One cabinet with the capacity cf Izur
sets. Cabilnet and twentv -pint 10.0 4.0

R RN {1 AN EY

- each addit:cnal point. add

Femcte Station with swing:ing rack

One capinet with capacizty cf up to

Ssrty zoints., Cabinet and twenstw woints i8.¢C 8.0
- eacn acdliticnal geint. adag .2

[
ta

s=ierzosing Relays i 2.5




{CbDE B) SWITCYBOARD, COKTROL AND COMMUNICATION
{continued) :

Notes: Western Electiric Corp.. Visacode, Radac and Earrsis
Con:rol Supervisory sets are all alike.

- Master set reguires - one communication cable
one A.C. cable
one D.C. cable

Remcte set reguires - one cable for each peint installed
cne communication cable

one A.C. Cable

One D.C. Cable

All supervisory sets are floor mounted

Repor+tinc Unit !s Per fach Item Unit Standarcs

Spec:izl Instrument and Device Install Remove
Treguency Indicator 2.0 2.C
Oscillograph with Cabinet 36.0 g.0
Oscillograph ecnly (Replaceaent) 9.0 2.0
Power Factcr Indicator 9.0 2.0
Speed ITndicator g.0 2.0

9.0 2.0

‘Synchroscopes

Unit Stancdards

Lcad Control Ecuisment
Install Remove

W LUEHEHHRNNNDMNN
+*
oUroOLOODOO

OWWENOAID NN
QuUoOomhooo0o0o

Amplifipr

"Impulse Converszer

Indiecatring Control

Power Supply

Watt Var/Transducer

Telephone Frinter

Totalizer Contrel

Transmitier

Voltage Regulating BElasing Cabinet

[

Carrier Current Szuirment Unit Standarcs
- - Install Remocve
Amplifier Unit (T.T. XMTR.! ‘ 3.5 i.5
Aux. Zgu:ipment Panel (Contrssl Panel) 3.5 - 1.5
Carrier Curcent Alarm Bell 1.5 .3
2C Switch and Yuse Panel Unis - 3.8 1.8
HEybriZ2 Thnzis 3.8 .3
Initilat.cr Respond.Check Back Cevice 3.57 1.3
ilne Tqner - 2.8 1.3
¥Yedulator Unit .5 1.5
Power Supply Unics 3.5 1.5
RCVR Unit 3.5 1.5
Swinging Rack Cabinet with Components 40.0 16.0
Wave Trap 22.0 11.0
SMTRBIRCVE Unit 3.5 1.8

[ )
[ 3]
‘\
pa
al
~
o
h

Rev:sed ../8¢ 10




(CCDE_£) SWITCHEOARD, CONTROL AND COMMUNICATION
{czntinued)

Unit Stancdards

Audio-Tone fouicmen:

Install Remove
Aux. Iguiprent Panel Unit = 3.5 1.5
D.C. Switch & Fuse Panel Unit 3.5 1.5
Initiat.or Respond.Check Back Device 3.5 1.5
Modules (T.7. or D.C.R.) 3.8 1.5
Swinging Rack Cabiner with Components 40.0 16.0
Telephone Cabinet (large) 18.0 9.0
Fiber Optic Modexn .5 .2
Microcwave E=uipment Unit Standards

~ Install Remove
8 £t., Eguiczent Rack 1.0 .5
4 £I. x B ft. Plywood for
Demarcation Cabinets . 1.8 .5 .

Wave Guide (per £%.) ] -1
Wave Guide Connector 1.0 .5
HWave Gulde Ice Shield (per £%.) 1.0 .5
Miscellaneous Unit Standa-Zs

Install Rempve
Alarz Panel (all EM 47000 Series) . 9 2.

Avalanche Diode
f? Circult Breaker [100 Amp. & Under)
K Circuit Breaker (over 100 Amps. to 400 Amps.)
Circuit Breaker (over 400 Amps. to 600 Amps.)’
Contact Making Clock
Contact Making Voltmeter
Contrcl Switch (SEM type switch)
Current Shorting Swtich
Flexztest Switch
Fuse EBlock/Base
L“ine Drop Compensator
Moter. Starter
Phasing Transforser 120 V
Push Button Station
Resistor, Ihstrument (3600 OHM or less)
Resister, Instrument (over 2600 OHM)
Rheostat, FPotentiometer

L[] » - -
. .

LY « & [] * L] “« a
OO0O0O0OMWMONWVNLODOODOVLDOODOOOWLILL D

oo LLLODLOLLLLODLWLLLMODOO KO
4 b2 %a b B D bA pa pa
. .

b d = (n- RSB LR

Term:nal Blcck
Thermal Converter

Switch., test 1. i.
Switch, toggle - _
- Switzh, knife funder €9 Amps.. -
Switch, xn:fe (60 Amps. or over) 1. .
Switch., Relay "WL" T e .3 .
1
s

M) s B b
L]

fev:ised :12/B6 | Ll 01/20/86




(CODE 9} INSTRUMENT TRANSFORMER

Reporzing Unit is Per Tach Item

1. Current Transfcrzer

2. - Potential Transforzer

3. Coupling Capacitor & Bushing
4. Paotentizl Device

5. Cascade Potential Device

6. Zushing Potential Device

¢y

Unit Standarcs

ny U;
- Install Remove
.6 (switchboard type) 2.0 1.0
4 4.0 1.5
12 £.5 1.5
34 8.0 3.0
69 10.0 3.5
138 13.5 4.5 <3—
345 17.0 6.5
765 3ag.o 15.0
Bushing Potential Device 8.0 4.0 —— °
Pole Mounted Primary Metering Cluster ‘
’ 4.0 2.0

{includes Pots and Cts)

3 Note: Construction units are not applied when item is
integral with other equigment: as in switchgear,
power transformers. circuit breakers. etc.’

Revised 1./86 ;2. 12/17/85%




(CODE_131)} DISCONNECT SWITCH

Reperzting Unit is Per Tach Item

Unit Standards

Switches (unit value per phase) - =02
XV - o Install  Remove
Under 12 1.3 -
12 2.5 .8
34 $.0 1.0
69 10.0 §.0
138 14.5 7.0
345 : 29.0 14.5
7€5 §0.0 25.0
Gas tlast eguipment (138/34S5 KV)

3 phase unit EM 16006 50.0 20.0
Hand-operated control 4.5 2.0
Motor-operated contrzl 14.0 7.0
Tuse Mounts/Cutputs (unit value per phase)

XV
Under 12 1.5 .5

12 2.0 .5

34 4.0 1.0

69 6.0 2.5

138 8.0 3.0

ive Parts (unit per phase) ’

All voltages (C 9876) ' 1.0 .5
Jev:isecd ::{85 e Cl1/30/8¢€




{CODE 12) CONTROL/POWER CABLE, CONNECTIONS, BUS WORX

‘s ter Fach Ttem Unless Ctherwise Noted

Rererting Unit

Zus Suswort/Insulator/Strain = Unit Stancarcs

V- ' Install Remove
4 .8 .2

12 .7 .2
34 (ger stack) 1.0 -5

- €9 {per stack) 1.5 1.2

138 (per stack) 2.0 1.5

345 {[per stack) 3.0 2.0

7685 ([per stack) 4.5 3.5

Lug/Ccnnector Straicht/Tee {(compressicn type)

(Smaller than 1/0 included with cable units)

Bar ~aps/criznpets/ampacts .1 -
1/0 - £00 MCM .2 -
£35 - 1,000 MCM .4 -

-,113 - 2,338 MCM .8 -

Bus Lliziter 3.0 1.5

Cableslline limiter .S -

Red. Ersund .5 -

N Grigd, Ground (EM 24150/1) : 3.5 -

Attachoent, Ground (C 750/1) 1.0 .35

Zus. ZTare Ccprer {See Page 132 fcr Weights)

Bar !funit wvalue per gound) ) .20 .20

Fod ang tube {unit value per pound! .30 .20

See attacned sneets and f{2r ccpper :infg

Sus. Aluminum Tube (unit value per fcot)

1v =3 .2" .40 .10

- 22" %o 2 a/2" : .50 .10

<" o 5" : ' .60 .10

£ 12" =0 €V .70 .20

Welded flttings (per weld) - .- -

Zes. Alum:inum Angle (cer fzoxy .40 hie

Prempifed ESus (C1660). (per rchase) 1.8 1.0

3us Ttuscort_Ixpansicn Couctler (Bolted!

Aall s:zes each .9 .5

Reviseo 12/8B6 ML) 04/0Q/8E




{CODE 121 CONTROL/POWER CABLE, CONNECTIONS. EUS WORK
{continued) Unit Stancarcs
Install Rempve

(Install & Remove)

Difficulyy FactsT
High Rise (Verzical Installations) 1.5 times cable units
Generatimg Staticns (Zarger than 4/0 in 1.3 times cable units
Main Building Only =
tead Covered Power Cables I Substations 1.5 times cable units
Cable Pan Covers (per fooTt) ' .0l .01
Cable Resmcrring Unit s Per fach Too<t
Tvpes cf Cable Install Remove
Cable. Contrsl

One ccnéuctor .02 .01 o et e

Multi ConducIsrs .03 .02 R
Cable. Power

1/C 250 MCMIT & Smaller

600 volt .03 .C2

12KV .08 .03

1/C 266 YCMITL - 190C ¥CMIL

60C volt .05 .03

12KV . .07 .08

34KV . .08 .06

1/C i3 ¥CMIT ¢hew 7000 XCMIL

12XV .1 .07

24KV .42 .08

1/C Larcer %han 2°CC VMOMID

_ 22XV 12 c8

M/C 250 KCMIZ & Snmaller

€00 volt . ' .04 .C3

2KV - .05 .03

MJC T86 NCMIL ThTh: ofC KTMIL

€00 wolt: .07 .05

2RV , .3 .o

Cable. ZaresWR/Leac Tlad

t/C IEC NCMIL & smaller .03 .02

1/C 80 KCMIL - 10CC KCMIZ .07 .03

1fC 1113 KCMIDL thru 200 MITMIL .10 .05

Larger than 2200 XHIMIL L1 .06

M)
n
<
[KJ
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{CCDE

12) CONTROL/POWER CABLE, CONNECTZIONS, BUS WORK
fconzin ‘

uec)

-
-

Cable Joins

Straiche -

= .a Unit Standards
1/C thre S00 KCMIT Install Remove  3reak
4KV and 12XV non lead [eack) 1.0 0.0 0.0
4KV and 12XV leacd covered {each) 3.5 .75 1.0
1/C over E00 KCMIL
4XV and 12XV non lead (each) 2.0 0.0 0.0
4KV and 12KV lead covered (each) 4.0 .75 1.2
HM/C thrue 500 KCMIL
4KV and 12XV (each) 10.0 1.8 2.5
M/C _over 200 KCMIL
4KV and 12XV (each) 10.8 1.9 2.7
Trifurcating Joint
Straight
Thre 500 )
4KV and 12XV (each) 10.2 1.9 2.6
Cver 500
4KV and 12KV (each) 21.0 1.9 2.8
WYE (Y)
Thru £00 .
4KV and 12KV {eacn) o 14.1 1.9 4.2
Cver =00 .
4KV and 12KV (each) 15.2 ’ 1.9 4.8
Cable Znd Cap.(insulated)
by 4KV and 12IRKYV 2.8 .35 1.0
MJIC 4KV and 12XV 5.0 1.9 <.5
wWYE 7Y Coinmt
2 T 10T thru £00 KoMIT
4KV ané IKV non ‘iead (each) 2.0 0.0 0.0
$KV and :2%V lead leac:! 4.C .78 1.2
Zevised 13/8€ 1€ 04/09/86




{CCDE 12} CONTROL/POWER_CABLE, CONNECTZ

DNS B8US WORK

{continued)

WYE VY Jpint

1/C Over £00 ?CEIL
4KV anc 12XV non n lead (each)
4KV and 12XV leac (each)

M/C /0 thru 500 KCMIL
4KV and 12XV lead [(each)

M/C over 500 KCMIT
4KV and 12KV lead (each)

Terminztion

MIL
(ea

XV and 13KV (each)
Qver £00 KCMTL
4KV and 12XV (eachi

Elbow Termination

Pothead Under 34.35 KV
Single conducszcor
Three conducsor

(each)}
(each)

Table

=-J
(1)

(transformer oil -
~bs. ger gal.)

Ci) Zeserwvoir

]

Zcoxw Pesin Splice NIt (C 967)

Sag Dresjic Cable T3p

REevised 1C/B6 27

Unit Standarcs

Mstzll Remove 3reai
2.0 0.C 6.0
4.5 .75 1.4

12.8 1.8 3.7
13-3 lvg 4'0
1.0 0.0 0.0
1.2 0.0 0.0
1.0 0.0 0.0
1.5 .75 0.0
11.5 5.6 0.0

Unit StancdarZs
Install  Remove

0.0 2.0

3.5 p

7.0 a.s

9.0 4.8

£0 -

-1
[N

.80 .80
3.0 1.50
04/03.86



{CODE 12) CCNTROL/POWER CABLE., CONNECTIONS, BUS WORK

(continuecd)

Direet Turv Cable

Trench and backfill (per trench foot)
Sanc and Planking {per <rsench fcot)
Zand Dig (per trench foot)
Trench., Ground Cable

Trench and tackfill (per trench foot)
Hand Dlig (per trench foeot)

Miscellaneous

Ala-an., Station Eatry
Cable Clamp (CS5047)
Contactor (for heatrersfan)
Fan, Exhausc

Fan. Vent

Heater, 1S5KW or less
Light Fixture, Zndoor
Cutler Recepracle

Safety Switch, Indoor (100A and under)
Safety Switch, Indoor (101-400A)
Safety Switzh, Indoor (401-8600A)
Switch, Micro

Terminal Block Cabinet

Ther=mostat

Tizme Switch, fecr Yard Lights

Toggle Switch

Rev:sed :2/86 .8

Unit Standards

Install Remecve
= .03 -
.04 -
.20 -
.03 -
10
(each) 2.0 1.0
(each) P | .0
(each) 2.0 .5
[each) 2.5 .5
{each) 2.5 .E
{each) 2.5 .5
{each) 1.0 .5
{mach) 5 .2
(each) 2.0 .5
{each) 3.5 -
(each) 5.0 .8
(each) 2.0 1.0
{each) 2.0 1.0
{each) 2.0 .5
(each} 2.0 .5
(each} . & .2

C4/09/86



INFORMATION SHEET"
(See Page 14 For Unit Values)

COPPER THREADLESS PIPE
COPPER NO. 122
HARD DRAWN -

- _ ' In 20-foot Lengtlls
Standax2 Weight '~ Standard Weight
Pipe Lbs. per Plpe Lbs. per
Sice Lin. =t. Size Lin. Ft.
Inches (Apprax.) Inches |Approx.)
1/4 .376 2 1.83
a/8 .483 2 172 2.22
172 .613 3 : 3.45
274 .780 3 1/2 4.52
1 .989 4 5.72
1174 1.26 5 8.73
1172 1.45 6 12.40 .
Sizes other than listed can be furnished f-pm ML) stocks
WEIGHT OF BAR COPPER PER FT.
Widsh Thickness
1:8" ;/4" 3/5“ 1:2"
172" .247 .485
! 1 .49 .97
1 172" .97 1.445
2" 1.94 2.91 3.88
h 2.91 4.37 .83
4" : 32.88 5.83 7.77
=" 4,85 7.27 9.70
L 5.83 B.75 11.66
er 7.77 11.66 15.8%

To determine weight, use the following Formula
for Copper 2us Bar:

- -a

Length in £2, X width/:12 X thickness/12 X 560 = lbs of copper

WEIGHT OF CCOPPER ROD FER FT.

Dlameter -
i = 2278 ks, Ter ¥+ 28" - .42 ts. Ter €%
+ 27 - .15 los ;er.??— ' )
£/8" - .18 lbs. per £*
3/47 - 1.7 ibs. zer £% 7/8" - 2.32 1hs. cer £%.
b - 2.0 lbs, ger #=
< /8" - 4.7 lobs. cer f=
s 2S2" - £.81 lbs. cer £,
Fevised 10/86 9 04/09/86
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l {CODE 14) CONDUIT AND PIPING

Repcriing Unit is Pesr F¥oot Unless Otherwise Noted

Unit Standards
Conguit, “"Rigid" (Above Ground Conzuit) Install Remove
T 12" 1o 1" = .10 .0S
1 1/4" to 2" .20 .05
2 1/2" to 3 1/2¢ .30 .05
4 to £" .40 .07
£ 21/2" to 6" .50 .10

Conguit, Thinwall, Aluminum, Flexible., Plastic Pipe {(Above Ground
Conguit)

2" and Under .10 .04
Over 2" .20 .04
Note: Unfts Include Fittincs, Sucserts, Threading, and Offsexs

¥

Conduis/Ducet/Trovch

—

iy

Concrete Trougch - All Sizes - Per Section)

-C/B¢€ <<

(Average Length 5 to 6 Fest) 1.8 .10
Contrsl Wire Duct Wireway (Per Foot} .20 .10
Cable Pan/Tray (Per Foot) .14 - 07
Cable Pan Covers (Per Foot) .01 .01
Rempove and Reset Concrete Covers

for Cement Troughs (Per Cover) each .20 .20
Note: Trenching, Back#f!ll, Encasing in Concrete -

SEE INFORMATICN PAGES 20 and 21I. ) ’
Tire Prmgf Fletinms (VS Bodies)
2" and under .30 20
Sver I" .50 S0
- Plastiz - Steel (Direct Bury Duct Cnly) .
2" and under (per foot) .07 .04
2 1/2" and cver {(per fzort) .09 .04
. Unit Standarcs

¥anuiaciured Bends install Remove
=" and Under - py
lver I 1.0 .5
Pull.lZunciizn Boxes - AUl Sizes
Sor. 3ok 12" o2t (each) 2.0 1.0
~€T. ZoX (over 1I™M) (eacn) 3.0 1.0
2lanking
<% IT" Treated Placnk cer fzct) 3 .Cc2
tvRiIs Ior Cable Pit/2ox Cnly) (See pg. 18 for Sand & Planking!

04/08/8€
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Remov:ng Zicess DIt

-
-

. 1
{Includes Excavating, Shering. Zacksill,
iger in Nuzmber cf Trench Teet

ok
Yol
oz

rt

icns

DeeT Ser _
1 - 4 .08

& - 9 .10

i - 12 .15

13 - 1% .18

Settinc Ducet in Place (Per Foot)
Duct Steel Precasst Plastiz

1 - 4 .12 .09 .08

s - 9 -2‘ -10 117
10 - 12 .32 .17 23
13 - 28 .3 .22 .26

Cencrete Encasement of Condult {Pax Trench FecotT)

1 - 4 .04

6 - 9 .06
i0 - 12 .08
13 - 15 .10

Example: Three Steel Conduits, Incased ln Concrete i
10 Feet long. : o

Trenchin .08 ¥ 10 Feet
Setting .12 X 10 Feet
Concrete 204 X 10 Feet
TOTAL UNITS .24
Miscellaneous
Seismic Bracket (Nuc. £ta.) {Per lb.) (See Pg. 22) .2 .01
Cable Bracket Support {each) . = .13
Core Drilling

(3" dlameter cr less) {per £%.) 2.0 -
Core Drilling

{over 2" diameter) . (per fz.} 2.0 -
Mannole Ladder ‘{eacn) 1.0 .5
03l Sensing Unit (connects

To sump pump) 'each) 3.0 1.0
Cutler fecepracle ‘eagal L= x
Fump., Zump reacn) 2.t . 5
Unisztrus (per £3.) .47 --0
Hev:sed :0/86 I 04/09/86




(CODE =&} OUTZOQR STRUCTURE

- e g

WETGHT OF S™EEL - SEISMIC ERACKETS

-2

1/4" 4' X B' = 327# - 10.2% Per Sg. ~t.
3/8" 4' X B' = 490% - 15.3#% Per Sq. rt.
1/2” 4' X 8' = 6537 -~ 20.4# Per Sqg. Tt,
5/86" 4' X 8' = B17# ~ 25.5# Per Sqg. Tt.
374" 4! g§' = QBO® ~ 30.6# Per Sg. Tt.
i 4' X 8' = 1307% ~ 40.8#% Per Sq. Ft.
TUBE STEEL

2% x 2" X 1/4" - E.4#® Per F<t.

: : ar* ¥ 2" X 1/4% - @8.8% Fer Ft.

4" X 2" ¥ &/16" - 8.9% Per It.

4" X 4" X 3/8" < 17.3% Per Ft.

-§" X 5" X 3/B" =~ 22.4% Per Ft.

6™ X 4" X 3/8" - 22.4#%# Per Ft.

B" X 4" ¥ 3/8" - 27.5% Per Ft.

s* X 3" X 3/8" - 17.3% Per Ft.

BAR STEZL

a" x 1/4" - 2.E# Per Ft.
4" X 1/4" -~ 3.4% Per Fr.
2" ¥ 1/2" - 3.4% 'Per Ft.
4" X 1/2" - 6.8B# Per Ft.

- ANGLZ ZRON
2" g2 X 174" - 3.28# Per F=t.
2" w3 X 1/4" - 4.1% Per Ft
2 172" ¥ 2 172" X 174" - 4.1% Per F=
3" w3 X 174" - 4.9®% Per F:

LR

Revised 10/86 22 04/09/86




' ' (CODE 1%) CUTSCOR STRUCTURE

Repprtinzs Unit is as Soaciflied

ALL ZUS AND SWITCE STRUCTURE UNITS - Per Pounc

Toa = Unit Stancares
Bus and Switsh Structule Install Remove
All Structires ({per 1b.)* .01 .01
Static cr Lighting Pole

(40 £<. min.) (each) 10.0 10.0.

"See Page 24 of Code 15-for Adéitional Information.

Steel and Structure Distribution Guide

e e A—— ———

(Unit For Steel Only)

Unit Standards

S. Z. Number C. Epec Weicht !1bs.) Install Remove
332858 9B871.1 1300 12.0 8.7
332889 9871.2 1300 13.0 3.7
332BE3 9870.1 2500 25.0 18.7
332864 9870.2 3500 35.0 26.2
332875 9B70.3 3750 37.§ 28.1
332995 9870.2 : 3780 . 37.5 28.1
332887 g872.1 . 2300 22.0 17.2
332398 9872.2 3300 33.0 24.7
k) Wopd Structure Unit Standards )
Fole Install Remove s
2% T 40 ft. (each)] 3.5 2.2
45 to E£E £+, (each) 4.2 2.6
€0 to 75 ft. (each) €.0 3.8
Anchzor (each) 1.2 2
Ancher (Guy) (each) 1.0 2
Arz - Cross (each) (includes reavy duty 70 25
- aras)
Alley (each) .70 25
eavy tTimber (each! : 1.5 7

—ab:inez., scare fuse (each) s o2
Zlgnt Flxsure. ourtdoor {each) 1.8 .9
PizersAncle I-on Frame Work (per £7.) ’ 25 .03
Safery Switsh, outdoor-10C

AMPE and under (eacn) 1.8 -5
Saferty Switzch, outdzser-:0L

AMPS<400 AMPS (each) 3.5 S
Safery Swtizh, cutdsor-401

AMPE-£00 AMPS ‘each) £.0 8

Bevisegd 1I/8E na n4,09/B€




138KV

138RV

13BKV

L3BKV

138KV

138KV
345XV
J45KV

245KV

2458V

45KV

B/26/86

Strussure
Cireuit Switcher Eigh Stand 11'6" Phase Spacin
: gto" " "
Cilrmzuis Switcher Low Stand 11'6" Phase Spacing
8[0" L1 11}
Disc. Switch Eigh Stand 11'6" Phase Spacin
8[0" ” n
Disc. Switch Low Stand 11'6" Phase Spacin
5'0" " 1]
Bus Support High Stand 116" Phase Spacing
b B'o" " "
Bus Support Low Stand 11'6" Phase Spacing
aloﬂ [1] n

Single Fhase Potential Device Str.

Single Phase Inductsr Str.
Three Phase Inductor Str.

Wave Trap Suppor: EBeam (each)

Dead End Tower - 50*-55" Conductcr Eeight
70'_.75' n n
Disec. Switch High Stand 14'0" Phase Spacing
Low Stand " " "
Bus Support High S£tand 14'0" Phase Spacing
LQW Star::". " " . "

Single Phase Potential Zevice SIT.

Dead End Tower SO'-55' Conductor Helight
70!_,751 L " "

Cll Cilroculis Breaker Steel 2Plate 18" % 1B" x 3/4°"
-

1,23

41,00¢
£6,50

7

1




(CCDE 17) FOUNDATION AND YARD WORK

T SPEC. = UNITS
€-237 IBT Transi. Ffoungaticn 1.0
C-240 138 KV OCE Founcdation 13%.0
c-241 34.5 KV OCB Foundation 1 © 46.0
C-241 34.5 KV OCB Foundaticen 3 @ 48.0
£-242 14.5 KV OCB Founcdation 45.0
C-245 14.4 KV Recloser Foundaticn 45.0
C-247 40 or 60 MVA Trans. Foundation 266.0
c-250 Standard Lighting Foundation 5.0
£-270 Pg. 1 345 Bus Support w/Footing 35.0
c-270 Pg. 345 Bus Support w/Cylinders 18.0
c-270 Pg. 2 345 3 ¢ Bus Support w/Footing 51.0
c-270 Pg. 2 345 3 @ Bus Suppert w/Cylinders 28.0
£-270 Pg. 32 345 3 @ Bus Support w/Footings £1.0
c-270 Pg. 3 345 3 0 Bus support w/ Cylinders 25.0
cC-270 Pg. 4 345 Dliscconnect Fdn. w/Footings ©C.0
c-270 Pg. 4 345 Disconnect Fdn. w/Cylinders 40.0
c-270 Pg. & 345 CCPD Fdn. w/Feootings 36.0
C-270 Pg. § 345 CC2D Fdn. w/Cylinders 20.0

g C-275 Pg. ! 138 1 ¢ Bus Suppert w/Footings 36.0
C-27% Pg. 138 1 @ Bus Support w/Cylinders 20.0 -
C-27% Pg. 2 i38 Structure Fdn. w/Fooctings 51.0 .
C-27% Pg. 2 138 Structure Fdn. w/Cylinders 25.0
C~27% Pg. 2 138 Structure Fdn. w/Footings sG0.0
C-27% g, 3 138 Structure Fdn. wW/Cylinders 40.0
C-27: 3. 4 138 CCTVT Structure Fdn. wW/Footings 36.0
c-27% Pg. 4 138 CCTVT Structure Fdn. w/Cylinders 20.0
C-5302 Pg. 2 Poured Sectionalizer Foundaticn 45.0
C-5302 Pg+ 4 Poured Sectionallzer Foundartien 45.0
C-5302 Pg. 6 Poured Sectionallzer Foundation 45.0
<-%ac2 Pg. £ Precast Sect:onalizer Ffoundatics 16.5
C-s82:8 »2g. : Qutdcor Structure Fdn 8.0
Z-82:¢ Fg. 2 Metalclad Switichgear Fén. £7.C
C-g2:1s Pg, 2 . Outdsor Structures & Trans 42.0
£-%213 Pg. 4 "“Power Transformer Fdn. £1.0
C-%21%  Pg. ot Steel Pole Foundaticns 20.0

Z3/C3 /28

2visex $/BS g




{CODE 27) FOUNDATION AND VARD WORK

{egntinued)

SPEC., = UNITS
. -l
C-53158 Pg. 6 12.5 KV Recloser "Fdn, 23.0
C-5215 Pg. 7 12.5 KV Recloser (Precast) Fdn. 7.0
C-6430 . 1 Pipe Cable Plers - Cylinder 32.¢
Cc-8089 Pg. 2 Trans. Fdns. 100-7500 KVA 42.0
C-8089 Pg. 2 Trans. ©dn. S500-7500 KVA §3.0
c-8201 Pg. 2 34 KV Trans. Fdn. {(Precast) 8.0
c-g201 Pg. 2 Metal Clad Switchgear Fdn. §7.0
C-8202 Pg. 3 Power Transformers (Poured) 42.0
C-8201 Pg. & Recloser Foundation 23.0
C-3874 Bg. 2 Cable Riser Fourdation 42.0
765 XV Trans. Footing (Per @) 357.0C
765 XV Trans. Fédn. (Per €) 200.0
765 KV Retaining Wall (Per Q) 250.0
76% ¥V Caissons 8' and under 26.0
76% KV Caissons B 1/2' to 10° 30.0
765 XV Caissons Over 10 33.0
765 KV Foundations (Fédn. U) 3.0
765 ¥V Foundations (Fdn. W) $4.0
765 KV Cilrzecuit Breaker Fdn. 204.0
c-5302 Pg. & Sectionalizer Cab. {(Precast) 6.4
‘ - ;
Roadway Crossing Trough (25') 534/ 84.0
A.B. Chance Sgrew Anchors 2.0
Bif<ercating Cab. Ease s0.0
22 KV Capacltcr (No Plers) 47.0
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TOCUNDATICN AND YARD WORE

{continued)

Miscellaneous

Break Concrete
Circular Concrete Base
Extension Base
Concrete Slab (EM14920)
Precast Transformer Pad
Spreading Yard Gravel:
Eand Spread
Machine Spread
Loading & Eandling Rubble

Naote:
rushed stone,

FounZatisns

Secticnalizer Bifurcating Cabinerx

Brick Work

Install or Remaove Brick
Work

Revised 4/886

Fea gravel or bank run sand - approx.
llme ®»8 -

- Unit Standards
Inszall Rempve
{cubic £t.) - .5
(each .8 .5
{each) .3 .1
(each) .5 -4
{each) 1.0 .5
(per cu. yarg) 1.2 -
{per cu. vard) .18 -
{cubic £t. - .08 .
2,000 lbs. per cu. yard.
approx. 2,800 lbs. per cu. vard.
Install Rempove
7.0 1.0 :
(cubic £t.: 2.0 .31
e C4/09/8¢6




{CCDE 231} STDRAGE.BATTERIES AND CHARG;NG SETS

——

s Per Case - See sample below

[N

ReporTine Unit

*  Stcrace Eatterw Unit_Standards

Inszal’ Rempve LY Time

206 AMP Hours or Less
One tc eight cases J .= .3 .7
Nine t> twenty cases . .3 .2 .<0
TWwenty-one to sixty cases 35 .1 .10 .2
Over 200 Ecurs
One to eight cases 1.0 .B 1.6
Nine tc twenty cases .8 .80 1.2
Twenty-cne to sixty cases .5 -9 -9
Batierw Charcer (each) 7.0 2.5 .7
Under 12 AMP 4.0 2.0
12 AMP & over 7.0 3.0
Batterw Rack (eachk) 3.5 1.5
Fositive or Negative

Disconnect Cabinet . 2.5 1.5

Note:

A O to 200 AMP hpour tattery has more than one cell to a case.
A battery cver 200 AMP hours has cne single cell per case.

Samole

Install new battery {less than Z00 AMP hours) - 12 cases

First eight cases B x .5 = 4.0
Remaining four cases 4 X .3 = 1.2
- Total Units = 5.2

4

B/26./86 2B




(CCDE_1%) AUXILIARY EOQUIPMENT

Reoesting Unit is Per fach Item Unit Standards
) = Install Remeve
Miscellaneous -
Radiaticn Menitor £.0 2.5
Alr Cozmpressor (for station use) 11.0 £.5
Anode {cathedic protection) 2.7 -
Ancde Terminal Bex 3.5 1.6
Anccde Test Station 1.3 .3
Telephone Equip. and Terz. Panel (EM 471035) 9.0 2.0
Pipe Bond Cabinet ) 4.3 2.0
Portable Battery Light .9 .3
Printometer 3.5 1.8
Rectifier {(cathodic) EM 20705 7.0 2.0
Generator 13.5 4.5
Generator Control Console (3' x 2' X 4') 18.0 5.0
Tilre Eguizment ”
Cabinet, EIxternal/Wall-Mounted _ -5 -
X¥ouse, EIxternal/0n Concrete Pad 3.5 1.0
IXtinguisher, Wall-Mounted -5 2

5125/86 29




- (CODE_2B) FENCING AND VAULT SLAB

——

Reperiing Unit is as Noted . Unit Stancéarcs

T Install Remove
Fercing =~
Including Gates and Removable
Panels (linear f£%.) -2 .1
Vault Slab (each) 7.0 7.0
+ 011 Containment Tub
Approx. 12.5' x 7.0' x 6.§&8°
with cover . (each) ' 4.7 4.7
Excavare for Tub 18.2
Great Lakes Liguid Level Centrol Cakinet 3.5 1.0
Miscellaneous
Sheet Insulation
or EBarr:er {square ft.) .10 .03
Plpe Framework {per llilnear £<%.) _ .07 .04
Screen Guard- (per sguare f¢.) .12 .06

8/28,/86 10
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GRAPHIC SCALE
_ . LEGEND
: A me—ge— = CHAIM LINK FEWCE

% 5 8 - CAP. BANK
1 ] a0 - BUS. DISC.
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1 <

f

I' SITE

WEST LINE OF NE 1/4 OF SEC. 16-41-13

s
(VACATED)

Chuareh, : Straat a0
{ hi
SKDKE. 1L P a @ &
VICIN| MAP ! i
(NOT TO SCALE) o 1A 3T R, @ =

144 .00 nREC.

CORPORATE LIWITS DF A MUMICIPALITY ANO AS SUCH
MAY BE SUBJECT TO ZONING AND BUNLINNG RESTRICTI

o X i

NOTES S—-——HGHIH LNE OF S0UTH 440 FEET OF NE 174 OF SEC. 1B 4113
1.A CURRENT TTRE REPORT WAS NOT FURMISHED, .

THEREFORE ALL SLILDING O ® .

EASEMENTS MAY NOT BE SHOWN. S ASPEAL DRIVE AREA
2. ALL UTILITIES MAY NOT BE SHOWN, E

GALLJULLE. AT 1-800-892:01 23 FOR FIELD

LOGATION OF UNDERGROUSD UTILITY LINES PRIOR, : 38

TO ANY DIGIGING OR CORSTRUCTIGN. . i'd- 1

1

3.THIS PROPERTY MAY BE WITHIN 1 1123LES OF THE x| |

4. THIG IS NOT A BOUNDARY SURVEY.
5. FIEELD WORK COMPLETED ON 01 A&/201.
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